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[Means for Solving the Problem] 

A driver built-in type active matrix panel of the 
present invention is characterized by comprising a 
one-dimensional array of thin film switching elements, 
one electrode of each of said switching elements 
being connected to a scan line or a data line while 
at least one of the other electrodes being connected 
to a common electrode. 
[Operation] 

In the driver built-in type active matrix panel 
of the present invention, which has the above feature, 
when the driver is put in operation, all output 
signals of the driver can be taken out through the 
common electrode. Thus, before assembling the panel, 
the driver can easily be checked in the state of 
substrate . 

[Embodiment 1] 

Fig. 1 shows an embodiment of the present 
invention. It shows a circuit diagram of an active 
matrix panel in which drivers and output check 
circuits for them are incorporated. This panel 
comprises a pixel area 1, an X driver 2 with an 
output check circuit 4 for it, and a Y driver 3 with 
an output check circuit 5 for it. The pixel area 
comprises data lines 6, 7, and 8, scan lines 9, 10, 
and 11, and pixel transistors 18, 19, and 20 disposed 
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at intersections of those lines. The pixel 
transistors each have a pixel electrode and make 
capacitances 21, 22, and 23 with an opposite 
electrode 24 through liquid crystal. The X driver 2 
has a function of selecting, in order, the data lines 
6, 7, and 8 to write image data. The X driver output 
check circuit 4 comprises switching elements 12, 13, 
and 14 with their control input 25 and output 26. 
When the X driver is put in operation with an input 
signal being input through the terminal 25 such that 
all switching elements are closed, a signal 
corresponding to one line of image data can be taken 
out through the output 26. If this signal includes a 
discontinuity point or its voltage level includes an 
abnormal point, it is found that the operation of the 
line corresponding to that timing is defective. The 
Y driver 3 also selects the scan lines 9, 10, and 11 
in order but the output of the driver is binary of 
^'high" and '^low". Thus the Y driver check circuit is 
made up from switching elements 15, 16, and 17 
controlled with the signal, and their input and 
output 27 and 26. In this case, though the check 
circuit operates during the Y driver being in 
operation, it does not affect the panel operation 
because scan lines are never short-circuited. To 
check the Y side, a proper signal is input through 
the input terminal 27 and it is confirmed that the 
same signal as the input signal is taken out through 
the output terminal 28. 
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Next, using examples of construction of the 
output check circuits, specific check processes will 
be described. Fig. 3 shows a circuit diagram of an X 
driver output check circuit. Reference numeral 61 
denotes a pixel array section, 62 does an X driver, 
and 63 does a Y driver. The X driver is made up from 
shift registers each comprising a CMOS clocked 
inverter, and analogue switches 68, 69, 70, and 71 
for write data from a video signal VID to data lines 
72, 73, 74, and 75 in accordance with the timings of 
the outputs 64, 65, 66, and 67 of the shift registers. 
The X driver output check circuit is made up from N- 
channel transistors 76, 77, 78, and 79 and three 
lines TXi, TX2, and CX. To check the shift register 
section in the X driver, it is confirmed that the 
start pulse XSP appears at the end pulse XEP terminal 
at the timing delayed by a predetermined number. 
When the shift register is in normal operation, the 
pre sence /absence of a bit error is checked using the 
X driver output check circuit. The method for this 
will be described with reference to Fig. 4. In the 
drawing, XSP and (|)X show the voltage waveforms of the 
start pulse and the clock of the shift register, 
respectively. Items (a), (b), (c), and (d) show the 
voltage waveforms of the outputs 64 to 67 at certain 
stages of the shift register. When TXi and TX2 are 
set at the high and low levels, respectively, and a 
signal as shown by (e) is applied to VID, a signal 
caused by the odd data lines appears at CX in the 
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form of (f ) . Inversely, when TXi and TX2 are set at 
the low and high levels, respectively, and a signal 
as shown by (g) is applied to VID, a signal caused by 
the even data lines appears at CX in the form of (h) . 
In this case, if the voltage waveforms of (f) and (h) 
are regular, it is found that there is no bit error. 
If the voltage waveforms include an irregular point, 
the address of the error is known from that timing. 

Fig. 5 shows a circuit diagram of a Y driver 
output check circuit. Reference numeral 81 denotes a 
pixel array section, 82 does an X driver, and 83 does 
a Y driver. The Y driver output check circuit is 
made up from N-channel transistors 87, 88, and 89 and 
two lines TY and CY. Fig. 6 shows voltage waveforms 
at certain portions in Fig. 5. Items YSP and (|)Y 
correspond to the start pulse and the clock of the Y 
driver, and (a), (b), and (c) correspond to the 
signals on the -scan lines 8 4 , 85 , and 86. Check of 
the shift register section can be performed by 
confirmation at the end pulse YEP terminal, like the 
X side. Because the signals on the scan lines can 
have only two values of ^^high" and ^'low", the 
transistors 87, 88, and 89 are turned on 

simultaneously with selection of the scan lines. For 
example, when a signal as shown by (d) is applied to 
TY, a signal as shown by (e) appears at CY. If its 
waveform is regular, it is found that there is no bit 
error. 

[ Embodiment 2 ] 
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Fig. 7 shows a circuit diagram of an X driver 
output check circuit according to the second 
embodiment of the present invention. Reference 
numeral 101 denotes a pixel area, 102 does an X 
driver, and 103 does the X driver output check 
circuit. This embodiment differs from the first 
embodiment in the feature that CMOS transistors are 
used. If TXH and TXL are kept at "high" and "low", 
respectively, output check can be performed in 
relation to video signals in a broader voltage range. 
When the output buffer of the X driver is made up 
from CMOSs or the like, this embodiment is preferably 
used . 

[Embodiment 3] 

Fig. 8 shows a circuit diagram of a driver built- 
in type active matrix panel according to the third 
embodiment of the present invention. Reference 
numeral 111 denotes a pixel area, 112 does an X 
driver, 113 denotes a Y driver, 114 does an X driver 
output check circuit, and 115 does a Y driver output 
check circuit. A characteristic feature of this 
embodiment is that each output check circuit is made 
of an array of diodes. This is advantageous in 
comparison with the case of using transistors because 
the number of wiring lines and the occupation area of 
the circuit can be reduced. 
[Embodiment 4] 

Fig. 9 shows a circuit diagram of a driver built- 
in type active matrix panel according to the fourth 
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embodiment of the present invention. A 
characteristic feature of this embodiment is that 
drivers are disposed symmetrically and each scan or 
data line can be driven with two drivers for the 
purpose of redundancy. That is, in this embodiment, 
even when an output of a driver is defective, if the 
output of the opposite driver for the same address is 
non-defective, the defective portion can be cut off 
by laser repair or the like so as to obtain a good 
product. According to this embodiment, because such 
repair is possible, the yield is considerably 
improved. Reference numeral 121 denotes a pixel area, 
122 and 123 do upper and lower X drivers, 124 and 125 
do upper and lower X driver output check circuits, 
124 and 125 do left and right Y drivers, and 126 and 
127 do left and right Y driver output check circuits. 
The upper and lower drivers with the^ check circuits 
for them and the left and right drivers with the 
check circuits for them are disposed symmetrically. 
Besides, in this embodiment, since the check circuits 
are provided on the upper and lower sides and the 
left and right sides of the pixel area, a wire 
breaking or a short circuit in the pixel area can 
also be checked and that address can be found from a 
signal timing. 

[Effect of the Invention] 

As described above, according to a driver built- 
in type active matrix panel of the present invention, 
check can efficiently be performed in the state of 
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substrate before assembling the panel. Thus the 
working time can be shortened and the product cost 
can be reduced. Besides, when it has redundancy, 
repair is possible so the yield is considerably 
improved. That is, the cost can be reduced more. In 
particular, as for bit error in drivers, the 
possibility of the drivers at both sides having 
errors for the same address is very little, so repair 
is possible in most cases. 

Besides, according to a driver built-in type 
active matrix panel of the present invention, not 
only check of the drivers but also check for a 
defective portion in the pixel area is possible. For 
example, if a data line short-circuits with a scan 
line, the address can definitely be found from an 
output timing of a check circuit. Besides, when the 
pixel area is provided with output check circuits on 
both sides, checking as to whether or not there is a 
wire breaking in the scan and data lines is also 
possible . 
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